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-- 
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_._. 
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--- ----------------_._---_._- 
- 
Item 10: 
646.3510 


Revision 10: 


Item Name: 
Strut 


Start Date: 
3/27/13 


Required Date: 3/27/13 


Reference: 


Start Qty: 
6.00 


Req'd Qty: 6.00 


Accept 


*R* 
*R* 


*NqnnnAJ)1 nn* 


Cust Item ID: 


Customer: 


Setup 
Start *N~ 1* 


Stop *N~?* 


Approvals: 
Process Plan: __ 
J~LL.._:5 
__ 


QC: 
. 
Date:J~-D,--/- 01 Tooling: 


Date: 
SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


/ 
, 
/ 


0.00 
Memo 


I-Cut 646.3500 
plate 2_75"x 1.50" as per Dwg 
Dwg Rev: 
.vJe. 


Prog Rev: A¥'- 


Operation 
Set Upl 
ToolID 
Tool # 
Plan 
Accept 
Reject 
.Reject 
Insp. 
Description 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 
Rev~si~~ ~!"~ 
" --.-----------.-------------- 
----.--------------.---.-.----------------------------- 
~ 


N/C 
_ 
. 
. 
, 
.____ 
_ __ 
_'_r:-=-> 


0_00 


.1Jrll.3-"I' Ie, 


1J4<'\\"; 
-4-;1."1-- 
*11 ()* 
Waterjet 


FLOW CNC Waterjet 


~' 


646.3500 


110 


Sequence 101 
Work Center 10 


DrawNbr 


2-Deburr if necessary 
~ 
~. 


~tI~\s>'o(g,,» 
et~'""lP~()..-5 
. 


QC2- Inspect parts off machine 
FAl/FAIB 
0.00 
120 
*1 ?()* 
QC 


Quality Control 


Memo 
0_00 
10 


__.__ ~ 
13~(./-/9 


J'M i~ 
-'-(-:2:7 


/ 
, 


NCR: 
Yes / 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


Engineering~ 
Quality 


Other 
~~'''' 


Water Jet~ 
Prod. Eng. Coor. 


Rec/Store/Packaging 
Supplier 


QAClosed.: 


AGAINST DEPARTMENT/PROCESS 


crosstube~ 
Small Fab 


Finishing 
Composite 


Skid-tube~ 
Machining 


Thermoforming 
Large Fab 


DISPOSITION 


Rework~ 
Scrap. 


Use-as-is 
Work Order Update 


tj~q25 
~'-Ib. 35/0 
\~-3~5b 


Work Order: 


NCR No. 


Part No. 


Root 


Cause 


Doc/Data 


EquipfTooling 


Operator 


Material 


Setup 


Other 


Process 


Supplier 


Tr<lining 


Unapproved 


Description 
of work order update 
Initial 
Action 
Sign & 


Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


~..t-o 
~b 
i~ 
6d'o.c.k.i~ 
DAS 
5crd.P AI( 
A-lv-,. 
;-Ji ., 
16 
DAS 


~ 
~Ol' __ 
l'~ 
~ 
9-89 
pta.,..J.iLS, 
~/ 
,e~f- 
~ 
16 


u)~ 
M 


9-89 


r4U 
c>~ +~~ 
A.l'lctl-1 
\,>\\"2..\\\ 
')S \..\,r}~ 


)~ ),~), \ 
fJ, tJ? /' 
I,;%. e- u.s. 
~ 
US~ 
~1-Jf\t." ~ 
/VII~vA e..."..,t£,l 
11,0/(. 
[07-0'12...- 
$-klr. /~ss .s-t~ 


FAULT CATEGORY 


General 
Landing Gear 


Bending 


Centre Not Concentric 
to O/S 


Cracks 


Crushed/Crimped 


Cuffs 


Heat Treat 


Inspection 
Strip in Tube 


Ripples in Bend 


Torque Waves in Extrusion 


Turning Sequence 


Wave/Twist 
in Tube 


H:/FORMS/Quality 
Assurance\approved 
QA/NCRWO 
Rev G 


Bend 


BOM/Route 


Broken/Damaged 


Burrs 


Contamination 


Countersink 


Cut Too Short 


Drill Holes 


Drawing 


Finish 


Folio 


Grain 


Hardware 


Inspection 
Incomplete 


Instructions 
Incomplete/Unclear 


Maintenance 


Mislabeled 


Misread 


Offset 


Out of Calibration 


Out of Sequence 


Outside Dimensions 


Ovalized 


Over/Under 
tolerance 


Part Incorrect 


Part Lost/Missing 


Part Moved 


Positioned 
Wrong 


Power Loss/Surge 


~ 


Pressure/Forced 


Temperature/Cure 


Weld 


Wrong Stock Pulled 


Other 


---- ----_. _. 
--- 
-------------_.- 
--_ .. ----------- 
---_._~- .------ 
_._---------, 
- 
---------- 
--- 
-- 
---- 
-------- 
_._--- 
- 
- ---------- 


--------- 
_.__ .__ .- _.- 
._------- 
------_.- 
-_. 
---- 
_. __ ._-- 
_.-- _ 
.. - 
-- 
------ 
-------- 
- -------------------" 
--~~-.- 
-- --- 
--- 
- 
.~~ -- - ------_._._- 
---- 
--------- 
.------- - 
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I 


._. 
-- 
-----~_._-_ 
.. _----------~ 
---------------.- 
-~--~---------------~._-----_._-----~ 
Sequence IDI 
Operation 
Set Upl 
Tool ID 
Tool # 
Plan 
Accept 
Work Center ID 
Description 
Run HW'~ 
Code 
Qty 


130 
QC8- Inspect parts - second check 
0.00 
<::t:;1- 
/(".\ 
*1~n* 
9--~ 
'V 


QC 
Memo 
0.00 I~4, lq 


Quality Control 


Process Plan: 


QC: _ .•_.~. 
_ 


*N~1 * 
*N~?* 


Insp. 
Stamp 


*NR1 * 
*NR?* 


Reject 
Number 
Reject 
Qty 


*NQnnn401 nn* 
Setup 
Start 


Stop 


Cust Item 10: 


Customer: 


Run 
Start 


._-_._- 
--- 
Date: ---~- 


Date: 
Stop 
---------_ 
. 


Tooling: 


SPC (YIN): 


Accept 


*R* 
*R* 


Date: 


Date: 
_ 


Start Qty: 
6.00 


Req'd Qty: 6.00 


Item 10: 
646.3510 


Revision ID: 


Item Name: 
Strut 


Approvals: 


Start Date: 
3/27/13 


Required Date: 3/27/13 


Reference: 


140 
0.00 
*1L1.n* 
Small Fab 


Small Fab 


Memo 


1- Fabricate 
tube as per dwg 


0.00 


150 
*1 ~n* 
QC 


QCS- Inspect part compleieness 
to step on W/O 


Memo 


0.00 
:;;;;)J)P 


0.00/110- ;;s 


Quality Control 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling- 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
....;;;... 
- 
r-- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
P'essure/Fonoed 
~ 
- 
~ 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
~ 
- 
~ 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
~ 
- 
~ 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
~ 
- 
~ 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
~ 
- 
~ 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
~ 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
~ 
- 
- 
'-- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


r- 


,- 
~ 
- -- --- --- -"-- --_ ...- - ---- _. - --- 
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-~ 
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-----~--- 
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~-.- 
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I. 


Item In: 
646.3510 


, 'Revision 10: 


Item Name: 
Strut 


Start Date: 
3/27/13 


Required Date: 3/27/13 


Reference: 


Start Qty: 
6.00 


Req'd Qty: 6.00 


Accept 


*R* 
*R* 


Cust Item 10: 


Customer: 


Setup 
Start *N~ 1* 


Stop *N~?* 


Insp. 
Stamp 


*NR1 * 
*NR?* 


Reject 
Number 


Stop 


Start 


Reject 
Qty 


Run 


Accept 
Qty 
Tool # 
Plan 
Code 


Date: 
_ 


Date: 


Tool 10 


0.00 


Tooling: 


SPC (YIN): 


Date: 
_ 


Date: 
_ 


Memo 


Weld tube to plate as per dwg. 
Weld end were tube is punch. 


Process Plan: 


QC: 
_ 


Approvals: 


Seq~~~ceIDT 
-------o-p-e-r-at-io-n------jA--- 
-- 
Set Upl 


Work Center ID 
Description 
5..... 
>- 
Run Hours 


160 
Weld per dwg AIR 
t'r1t1miRI'R~ rod Batch:..M.L.l~_OO 
*1 ~()* 
Large Fab 


Large Fab 


170 
QC9-lnspect 
visual per QSI004- 
Fusion Welds 
0.00 
*17()* 
QC 


Quality Control 
Memo 
0.00 


180 
QC5-lnspect 
part 'completeness 
to step on W/O 
0.00 
*1 ~()* 
QC 


Quality Control 
Memo 
0.00 
- LJAS 
9 
N9 


I 


~ 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


Work Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 


Rework~ 
Skid-'Ube~ 
crOSSIUbe~ 
Waler Jel~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 
NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip[Tooling - 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
...;.... 
- 
,....- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre"ure/Forced 
I-- 
- 
I-- 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under tolerance 
Temperature/Cure 
I-- 
- 
I-- 
- 
Cracks 
Broken/Damaged 
Inspection Incomplete 
Part Incorrect 
Weld 
I-- 
- 
I-- 
- 
Crushed/Crimped 
Burrs 
Instructions Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
I-- 
- 
I-- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
I-- 
- 
I-- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
f-- 
- 
- 
- 
nOther 
Inspection Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripplesin Bend 
Drill Holes 
Offset 
- 
- 
- 
Torque Wavesin Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist in Tube 
Folio 
Outside Dimensions 
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Required 
Date: 3/27/13 


Reference: 


I 
r 


Item ID: 


'" 
Revision ID: 


Item Name: 


Start 
Date: 


646.3510 


Strut 


3/27/13 
Start 
Qty: 
6.00 


Req'd Qty: 6.00 


Accept 


*R* 
*R* 


*NQ00040100* 


Cust Item ID: 


Customer: 


Setup 
Start *N~ 1* 


Stop 
*N~?* 


Approvals: 
Process Plan: 
_ 


QC: __ 
~ 
_ 


Date: _~. 
_ 


Date: 
_ 


Tooling: 


SPC (YIN): 


Date: 
_ 


Date: 


Run 
Start 


Stop 
*NR1* 
*NR?* 


Sequence IDI 
Work Center 
ID 


190 
*1 Q()* 
Outsource4 


Outsource 
process - Anodize 


200 
*?()()* 


Packaging 


Packaging 


210 
*?1 ()* 
QC 


Quality Control 


Operation 
Description 


Outsource 
process-Anodize 
per QSI017 4.1.l 0.1 


Q 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Code 
Accept 
Qty 
Reject 
Qty 
Reject 
Number 
Insp. 
Stamp 


I 


~ 


I'----------------~~--~-------------'-~----------------------~------ 
------'---- 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


Work Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 


Rework~ 
SkiHUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling - 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-"'- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Press",e/Forced 
- 
- 
- 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under tolerance 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
Instructions Incomplete/Unclear 
Part lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
---, 
- 
- 
- 
nOther 
InspectiOnStrip in Tube 
Cut Too Short 
Misread 
Power loss/Surge 
- 
- 
- 
- 
Ripplesin Bend 
Drill Holes 
Offset 
- 
- 
- 
Torque Wavesin Extrusion 
Drawing 
Out of Calibration 
- 
I-- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
I-- 
- 
Wave/Twist in Tube 
Folio 
Outside Dimensions 
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._-------- ----- 
. 
-- 
---- 
------ 
Item ID: 
646.3510 


Revision ID: 


Item Name: 
Strut 


Start Date: 
3/27/13 


Required 
Date: 3/27/13 


Reference: 


Start Qty: 
6.00 


Req'd Qty: 6.00 
*R* 
*R* 


Accept 


Cust Item ID: 


Customer: 


Setup 
Start *N~ 1* 


Stop 
*N~?* 


Approvals: 
Process 
Plan: 


QC: 
_ 


Date: 


Date: 


Tooling: 


SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 
*NR1* 
*NR?* 


Sequence 
IDI 
Work Center 
ID 


220 
*??n* 
SprayPaint 


Spray Painting 


Operation 
Description 


Memo 


Prime as per dwg (see note 3) 


Batch: 
'~7lfOI 


Set Upl 
ToolID 
Tool # 
Plan 
Accept 
Reject 
Run Hours 
Code 
Qty 
Qty 


0.00 


---~- 
--4 
0.00 


Reject 
Number 
Insp. 
Stamp 


***IDENTIFY 
AS PER APICAL MPP-120 
BY STAMPING 
THE P# AND 
REV*** 
...••...•• A 
:5T'5~ 


230 
*?~n* 
QC 


Quality Control 


240 
*?L1..n* 
Packaging 


Packaging 


QCI4- 
Inspect Spray Paint 


Memo 


Receive & Inspect for Damage & Mat'l Certs 


Memo 


0.00 


0.00 


0.00 


0.00 


DAS 
28 
9"89 
/~/d. 
::2-._- 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work Order: 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data - 
Equip/Tooling - 
Operator - 
Material 
- 
Setup 
- 
Other 
- 
Process - 
Supplier - 
Training - 
Unapproved 


FAULT CATEGORY 


Landi~Gear 
General 
- 
r-- 
r-- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pr.,;,ure/Forced 
~ 
- 
~ 
r-- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under tolerance 
Temperature/Cure 
~ 
- 
- 
~ 
Cracks 
Broken/Damaged 
Inspection Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
~ 
Crushed/Crimped 
Burrs 
Instructions Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
~ 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
~ 
HeatTreat 
Countersink 
Mislabeled 
Positioned Wrong 
- 
- 
- 
~ 
nOther 
Inspection Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
"- 
Ripplesin Bend 
Drill Holes 
Offset 
- 
- 
- 
Torque Wavesin Extrusion 
...,+ Drawing 
Out of Calibration 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
'. 
- 
- 
- 
Wave/Twist in Tube 
Folio 
Outside Dimensions 
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Assurance\approved 
QA/NCRWO 
Rev G 
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Item ID: 
646.3510 


Revision ID: 


Item Name: 
Strut 


Start Date: 
3/27/13 


Required 
Date: 3/27/13 


Reference: 


Start Qty: 
6.00 


Req'd Qty: 6.00 
*R* 
*R* 


Accept 


Cust Item 10: 


Customer: 


Setup 
Start *N~ 1* 


Stop *N~?* 


Approvals: 
Process Plan: ~ 
. 
._ 


QC: 
~ 
_ 


Date: 


Date: 


Tooling: 


SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop *NR1 * 
*NR?* 


Sequence IDI 
Work Center 
ID 


250 
*?I:;()* 


QC 


Quality Control 


Operation 
Description 


QC21- Final Inspection 
- Work Order Release 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


ToollD 
Tool # 
Plan 
Code 
Accept 
Reject 
Reject 
Insp. 
Qty 
Qty 
,umber 
Stamp 
- J111J-J'C'tJ- 


U 
~W\yl 


..•. 


\. () 
~---------------------- 


{3-/0-c15 rYYt 


f 
iT 


)' 
;) 
1 


~~G~"-- 


W1 /)t 
Yeb 


VV\ /J] 
£/CJi 


VII 
/ ))J/J.' 


.r.:J'-j?, 
~ 
M.~()Lt 
~ 
-:DO uJ ~- 
.\ 
~~&'" 
r:'~' 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST 
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David Duval 
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From: 
Sent: 
To: 
Cc: 
Subject: 


JL, 
This should be okay. 


Pablo 


Pablo Bravo 
Wednesday, April 24, 2013 2:23 PM 
Jean-Luc Menard 
David Duval; Linda Lacelle 
RE:646.351O/3511/3512/3513 
STRUTASSY 


From: 
Jean-Luc Menard 
sent: Wednesday, April 24, 2013 9:15 AM 
To: Pablo Bravo 
Cc: David Duval; Linda Lacelle 
Subject: Fwd: 646.3510/3511/3512/3513 
STRUT ASSY 


Any news on this? 


Sent from my iPhone 


Begin forwarded 
message: 


From: Jean-Luc Menard <jmenard@dartaero.com> 
Date: 22 April, 2013 10:27:05 AM EDT 
To: Pablo Bravo <pbravo@dartaero.com> 
Cc: David Duval <dduval@dartaero.com>, 
Linda Lacelle <lIacelle@dartaero.com> 
Subject: 646.3510/3511/3512/3513 
STRUTASSY 


Hi Pablo, 


We have started 
manufacturing 
the struts and have run into some problems with cracking when 
punching/bending 
the end of the struts. 


Would going to 304 ss tubing with .049" wall be an acceptable 
deviation? 
This would 
include changing the bottom 
plate that gets welded on also to 55. 
Let me know asap so I can attach to the w/o and if acceptable 
I will issue a ECR. 


THX 


JL 
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